Effects of potassium channel blockers on the action potentials and contractility of the rat right ventricle.
1. The effects of several potassium channel blockers on the action potentials and contractile force of the electrically driven rat right ventricle have been determined. 2. Glibenclamide, which blocks the ATP-sensitive potassium channels, had no effect on the ventricular action potentials or contractile force responses. 3. 4-Aminopyridine, which blocks the Na(+)-activated potassium channels in ventricles, at 0.3-3 mM increased the amplitude and prolonged the action potentials, and also augmented the force responses to cardiac stimulation and to isoprenaline. 4. Clofilium, a selective blocker of the delayed outward rectifying potassium channel, at 0.1 and 0.3 microM prolonged the action potentials. At 0.1 microM, clofilium augmented the cardiac stimulation responses and, at 0.3 microM, clofilium augmented the maximal responses to isoprenaline. At 1 and 3 microM, clofilium had a lesser ability to prolong action potentials and did not alter force responses. 5. Procaine blocks the Na(+)-activated and the delayed outward rectifying potassium channels and, at higher concentrations, sodium channels. Procaine, at 30 microM, prolonged the action potentials and augmented the force responses to isoprenaline, presumably by blocking potassium channels. Procaine, at 1 mM, had no effect on action potentials but reduced the maximal force responses to isoprenaline, probably by blocking sodium channels. 6. Tetraethylammonium blocks the inward rectifying and delayed outward rectifying potassium channels. Tetraethylammonium, at 1 and 3 mM, prolonged the action potentials and augmented all of the force responses; these effects are likely to be predominantly due to blocking the outward rectifying potassium channel. Thus, in the presence of procaine, the effects of tetraethylammonium are predominantly due to the additional blockade of the inward rectifying potassium channel and there were no effects. 7. None of the potassium channel blockers at any of the concentrations tested had arrhythmogenic effects alone or in the presence of isoprenaline. 8. In summary, this study has shown that blockade of the Na(+)-activated and the delayed outward rectifying, but not the ATP-sensitive or inward rectifying, potassium channel is associated with prolongation of the action potentials, augments the contractile force responses, and is not arrhythmogenic on the rat right ventricle. New drugs that block the Na(+)-activated or delayed outward rectifying potassium channel may have potential as positive inotropes in the treatment of heart failure.